The plants of Podophyllum, which grow in the Himalaya region and in American, are traditional medicines, belonging to the Berberidaceae family, and were used by the natives of both continents as cathartics and anthelminthics. 1) Podophyllotoxin, a main constituent of the genus, had already been described by Podwyssotzki 2) in 1880. Renewed interest in this genus was generated in the 1940's, when Kaplan 3) demonstrated the curative effect of podophyllin, isolated from the alcoholic extracts of the podophyllum rhizomes, in condylomata acuminata. Subsequently, a number of podophyllotoxin derivatives and their glycosides isolated from the plants of the Podophyllum species have shown a wide range of biological activities, such as antimitotic and antiviral. Some of them have also shown to be toxic to fungi, insects and vertebrates. 4) The successful chemical conversion of a major constituent, podophyllotoxin, into the clinically useful anticancer drugs Etoposide and Teniposide, has also triggered further research in this area. 5) However, the phytochemistry and pharmacology of the species of Sinopodophyllum emodi (WALL.) YING, which were mainly distributed over the western region of the QinLing mountains of China, have not been investigated. S. emodi was a folk medicine and has been used to treat cancer and various verrucosis in this locality. 6) This paper reports the isolation and structural elucidation of two new podophyllotoxin glucosides for the first time from this species:
, along with eight known podophyllotoxin derivatives.
Results and Discussion
Dried roots and rhizomes of S. emodi were extracted with 95% ethanol. The ethanol extract was partitioned between water and ether, chloroform, ethyl acetate, and n-butanol, respectively. The n-butanol and ethyl acetate extracts were chromatographed on the columns of silica gel, Lobar RP-18 and Sephadex LH-20 to give compounds 1-10.
Compound 1 was obtained as colorless needles. Its molecular formula was determined as C 34 H 42 O 18 by high-resolution (HR)-FAB-MS. The UV spectrum of 1 showed the absorption bands at l max 208 and 280 nm, suggesting the existence of the benzene rings. The IR spectrum of 1 showed the absorption bands at n 3550 (-OH), 3350 (-OH) and 1780 (CϭO) cm
Ϫ1
, suggesting the existence of hydroxyl and carbonyl groups, respectively. cose, which was analyzed by HPLC with standard samples. The absolute configuration of the glucose was shown to be Dglucose, according to the method reported by Hara and coworkers.
7) The C-1 of inner glucose was attached to the 7Ј-OH of the aglycone of Table  1 ). The relationships of the aliphatic protons was established by 1 H-1 H shift correlation spectroscopy (COSY). As showed in Table 1, the   1 H-, 13 C-NMR spectral data of the aglycone of 2 were similar to those of 4-demethyl-picropodophyllotoxin, 9) except for the signals due to the sugar moiety. Comparing the spectral and physical data of 2 with those of 4-demethyl-picropodophyllotoxin, the structure of the aglycone of 2 was assigned to 4-demethyl-picropodophyllotoxin. (4), deoxy-podophyllotoxin (5), 10) picropodophyllotoxin (6), podophyllotoxin (7), 11) 4-demethyl-picropodophyllotoxin (8), 9) 4-demethyl-podophyllotoxin (9), and 4-demethyl-deoxy-podophyllotoxin (10).
12)

Experimental
General The following instruments were used to obtain physical data: Optical rotations were measured on a JASCO DIP-140 digital polarimeter. NMR spectra were recorded on a JEOL JNM-A 500 spectrometer with tetramethylsilane (TMS) as an internal standard. Mass spectra were recorded on a JEOL JMS-DX 300 spectrometer.
Silica gel PSQ-100 (Fuji Silysia Chemical Ltd., 100 mesh), Lichroprep. Lobar RP-18 (Merck, 40-63 mm) and Sephadex LH-20 (Pharmacia Biotech) were used for column chromatography. Silica gel 60 F 254 , RP-18 (Merck) were used for TLC.
Plant Material The roots and rhizomes of Sinopodophyllum emodi (WALL.) YING were collected from the QinLing mountain area, China, in 1999, and were botanically identified by Prof. Li Guangming (Biology Department, Northwest University, China).
Extraction and Isolation Dried roots and rhizomes of S. emodi (2.47 kg) were extracted three times with 95% ethanol (each time for 60 min at 50°C) to give ethanol extract (240 g). The ethanol extract (40 g) was dissolved in water, and then extracted with ether, chloroform, ethyl acetate and n-butanol, to give ether extract (6.89 g), chloroform extract (1.33 g), ethyl acetate extract (3.75 g), n-butanol extract (18.6 g), and a water layer (12.4 g), respectively.
The ethyl acetate extract (3.75 g) was subjected to a silica gel column chromatography and eluted by the solvent system of CHCl 3 The n-butanol extract (18.5 g) was subjected to a silica gel column and eluted with the solvent system of CHCl 3 -MeOH-H 2 O (40 : 1 : 0.1→6 : 4 : 1) to give nine fractions (B-1-9) according to their TLC analysis. B-3 (340 mg) and B-5 (344 mg) were subjected to the Sephadex LH-20 columns with MeOH as the eluent to give 4 (214 mg) and 3 (207 mg), respectively. B-7 (997 mg) was chromatographed on a Lobar RP-18 column with 40% MeOH as an eluent to give three fractions (B-7-1-3). B-7-2 (346 mg) was chromatographed on a Sephadex LH-20 column and eluted with MeOH to give 1 (117 mg). Table 1 .
Compounds 1 and 2 (1 mg each) were hydrolyzed (2 N HCl, 95°C, 1 h), and the sugar was detected as a glucose by HPLC, respectively. The absolute configuration of the glucose was determined according to the method reported by Hara and co-workers 7) using GC analysis. GC conditions: column: 3% Silicon SE-30 (2 mϫ3.2 mm); column temperature: 190°C; injection temperature: 210°C; retention time (min): D-glucose 53.0 min.
